DNA-enzyme conjugate with a weak inhibitor that can specifically detect thrombin in a homogeneous medium.
We present the DNA-assisted control of enzymatic activity for the detection of a target protein using a new type of DNA-enzyme conjugate. The conjugate is composed of an enzyme inhibitor to regulate enzyme activity and a DNA aptamer to be responsive toward the analyte protein. Glutathione S-transferase (GST) and thrombin were selected as a model enzyme and an analyte protein. A hexahistidine tag was genetically attached to the C terminus of the GST, and the 5' end of an oligonucleotide was conjugated with nitrilotriacetic acid (NTA) for the site-specific conjugation of the DNA with the GST based on a Ni(2+) complex interaction. We found that fluorescein acted as a weak inhibitor of GST and succeeded in the regulation of GST activity by increasing the local concentration of the weak inhibitor by the hybridization of a 3'-end fluorescein-modified DNA. The catalytic activity of the DNA aptamer-enzyme conjugate showed a dose-dependent response to thrombin, indicating that the GST activity was clearly recovered by the binding of the DNA aptamer to thrombin. The current system enables the sensitive and specific detection of thrombin simply by measuring the enzymatic activity in a homogeneous medium.